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provides an aggregate of nanofibers 
which is not limited in shape or 
material polymer, is widely applicable 
and developable, and has a small 
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and a process for the production 
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6X10- 5 dtex (WmmUGk-V 1 ~ 8 0 n m^S) ©$5fflT*;fc>5 0 

io'. tA5 mffimv>m&tk&-z& s. -t*t-e*i©¥*iiitt£ 

{do V>-C«£«:8fc*.s HHRiltiSCaS"^ 3 O.n m © «' Kl IS §0 o 7t # -fr-, h 

0 t t>iii£©ii5v* 3 o'nm©^©¥lliit©liSJfc^©-3-f+£¥$iiilii:# 

15 o##/h£V*r fc&ift#L-C^5 D *»fltftt, ¥**ltMgj&S 3 0 n 
m©iiiIl£A5¥$£ilt©$£££Jt^^ 5 0 % ± ~C fc <5 CL t /5 s #f ^ L V* „ i' 
«? # * b < tt 7 0 % £A ± T* fe 5 . 

tt«*»ttl:ftcTV5ii:#&4LV^, r £ T* , « ft *t 1* $ 43 J: Xf/ 

y 4 7 * is 1> *#>*#© ±.5 fc* Iftct^r'f^-^USfcElSi 
Lf::il^fttfS^I£©:ft£Tgi^LTV^:|£1i£W5k©Xfc5o 

• 25 LT V*fc V^ 2 ft TcS-S-ft t? *> 5 ^ T? , < & * 5 TT *> 5 . fi , 

1 ft 7c m IB ir] t fc -f / 7 r -f y< ' — * £ * "C fo 13 , r©^*s##fwif^* 
t> © T? fc 5 0 * » W © -^V 7T^^^-*^^©S^fiji^©^/^^7-< 

7^vhi^i££i£m^±T-fc5<b£f*L^ 0 m^*!^ gift, mm\iL 
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fl* T' # 5 <D "T? fe 5 . . 

©1/10-1/10 0&T-T*>5fc«K Hs*BBtia s »*fltt*.t<ft 
5 k 0 *> 5 0 r©7cfc, I^©iii*gSfllI,t^*^o 

^!)7? Kj8«*l;ftTIfc« LT*5 £ , 9 » © # P T $ ' Kttffft * T tt 

» s * # 2 % © « fc © k it ^< w © # y t $ k-7- / 77^^-*** 

5:i##4LV\ ®fi^ (AMR) ©»£#afeteov*T tt, tl 

20 jNimtC^ftO&nm ~ ^ 1 0-0 n mg*©»lia«4*il5 fc*, IB # 7L 

t*5i, mm <Dt$ }) T % KliHTttR*** 5 2 6 %a«^©^tb-<, 
25 *J8WOiK!)75 Kt7 7 7^^-t'ttf*$iS3iK±©8 3 %. K it 
-f 5«3-t>fcofc e £ bK:, 75 KjgSffl J: 

TkUil f*3£j&1- 5 k ?£©§ £ tM5 ^ a».«j fc "+ S3 T?. *> 5 . - 
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o *r »tt fc » * / * 5 * ft w © Hi * ft © y >f /m y - * 
y^f/M y-^tti(4> icTl5ti^l^^t 

<Di-.y 7 7 >r '<-M&ft*$mm&km^ z t , ioi 

p n n £ # 5 £ £ a* T? * 5 o $ £> fc > ^7^y^fl:J:!), t;7/^^ 
10 *^flcd»fe-r-y 7r^/<-tHI**3i £ J- «£ 9 , ^ £ 1? # * b *v 
*j&»ofcjgtr-<f-]«-*»AlDl©.fc 54Loi 9 £ L fc * y^©«3xfcJfi^ 

£fc, ^flOt^T^^i^lfi, ffifal^Iite LT V> 5 t t ifi 

#*lv^ effl*£iftfc©e&ttka xmrnift (waxd) -efFffi-fSi 

15 t 5. r IT, RoulandfefcJ; 5jefifc£as 2 5 % « ± T? fc 5 i 

^iElSlIttO. 8 SlJbT*& 5 £ ^^-Efil ^it^-e*5 9 , *.©3£g£fa 

20 tfli,Mp B n©;^^tt£fa±-e£ Sfc LV*. t;77^-«* 

# © 3$ « tt , J: 9 # £ L < tt. 2 c N / d t e x £t± -C *> 5. * fc s 

&mmm \cm ^ 5i^m 4o < c^fiiixffifii o % & t -e £> 5 r £ a* & 
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.feJtS^^aWl^ft Hip. 

*38iflOi${*:ifOt>'7T'f'<-I^*Oll»*lll 0 % 
£l±T?*5 i, K*4ettft if 7 r^^-©«*tfc«* 

tt 5 o % fit ± -e fe s . 

. f 5 » £ tt , ®S ili B # tt , 20~ 2 0 0 0 g/m'it5:i#jfS 
10 5, g tt&* £ VMS if« < -e# 5 #&i£#^-Xi: 4 9 > 

15 fc, |ft^ 2 0 0 0 g/m 2 EiTtt5-il^ot&5lS©6n 
r. t dS-Cf 5. S tt©Mffiitt§!lp 0 n©ffiiH- ictSftot < 

tt 5 0-2 0 0 g/m'IS, ^7-^^^T-ttl 0 0-2 5 0 g / m 2 g 
ft , ^-">-h^T-ttl0 0~3 5 0 g/m 2 m^, #■ - ^ y h © £ 
20 tStlil 0 0 0 ~ 1 5 0 0 g/m J SSi:t5i LV\ # |C , 

£ g.f 5 H A T- tt ifefl B# © B < "f £ B5.Jh 1" 5 fc ft K 5 0 g / m 2 

*&W<Di- / 7 r-f IS (fc>fc) , 

25 tw8att5:i:#i?*5. *fc#*k >t 9 r&&. 

ft ft if) ft if ©£?£ffli£^ SRft • £$ft#ti A (J*«\ SF^ft, 7 -r 

^m%)wm&m&% if) i tssa <.± yy--n&< mmns,, 

a jK v h £flq n q ft if) N ^^/^fi (jfiiffi 7 -f yi^ ftft-ffimt! 7 
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A, ^^t7*-/l/K (scaffold) % Jtfflft (wound dressing) N AX 

5 -*a*T?tta*-*#*5fc;etta**a Lit »k -t©t>o 

ft v VflfrtHttiBi. «F»'*, •7 4*9-, ffi* © I T»fi#f4*iftafclt 
* , ±ia L fc ffl i£ © * SB # ft . t^*©v^^D77'f^-t*iiff 

IB* ©ras***-?* a ©-cs>s_. 

* fc, *%W<D1- ; 7 r 4 © 7°-i?/Wfc 

£*Lfc*Sgft£1-5i:, © £tt * © 38 6 tt a s ft ± t . . 

ffiLV\ 7-t >f t;77^<-'^*3l5 
.20' #o TV> 5«^7t#ffid5(B:Ti-5 £ £ *»«li-6 t i 5 O t'fcS. 

$ e> t r ©# 7**>v\t &fifzmm#&. mmv&ff+mmwwfr b<om 

AfcKtLTti, "I 3 S gfl © -7" y 7 r 4 '< - # * v *s a v ^ © J: 5 * « #J £ * 
25 T- fc 5 „ 

*fc, *7'tM:Ji^51»SjH©#!)^-HT(i, ^frttfctt, ^ 
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PLA(1. 2 5g/cm 3 K N6(l. 1 4 g / c m 3 ) N N6 6(l. 
14g/cm 3 hPP(0. 9 4g/cm 3 ),PE(0. 9 5 g / c m 3 ), 
*°y^^^^^X>-(PMP, 0. 8 4 g/cm J )f i5f |f d» 
5 oirttt, #* 0 !)v-©||T'&5o * £ * © M tt , i D # * L < .» 
1. 2 0g/cm 3 ^TTfc5 o CI ^ T* , =P £ * © 4g g tt , 

io t^-r < # * l ::t, + a * © # y v « 

7Ktti:(4 2 0 t C, *B*fS£ 6 5%©«!(i:|KttT?ai£Lfcfa*©*£* 
+ £*a^ 1 0 0 n m»TOi?L**ttt 5 

15 $ bt«*o^^*iSiiLa<, t^nv-r ; y r << ^-©K*4# 

ittt^SWt <t Z>mm&%rfc&& J $'tf y^-*©zk©^@/!?;i$T^ 
5&» kfFffii;f 5 r. t &X~Z & offlHWi&Yi s £■ 5jfH<tt50nmaT, 
3&fc#*L<ttl0nm»TT?;fe5£i:a s #*Ll>. £ *U£ J: »K 1$. 
20 Lfc^©3§£.tti£Ta s ftJftJ £tL5o «fc"t , ffi*##Pr5K« 

*|g^©^/7r-f — «fett#fc is £ $ ©T?tt 
25 Sffltsit^-et 5, 
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• *J§ i: 14 £i T © J: 5 fc t> © *> * . 

% K ^ "f >COic¥^SL@^ 1 ~ 1 5 0 n m-efc'9 , ®^J£T* 6 0 %£t± 
© & K^-T 1 ~ 1 -5 0 nmOt'f X-efcD, ftfifc^-J&SjK 

io m*Mf&-fz r t 5 i r v®M&k it, mfflfrttlrz® 

Klttoi v^r fc £s 5 . ^^J £ ftT A* % V ^S^Sft^i^ * 

15 iif&5 0 *fc; A&ttttrf y — t ltt/u* y TK^^i-^t lta 

S © &a.S £ , *»K«fc8&»R«as^St?*) 0 , •= * h , 

jr. /b tt © £ a» e>#* bv>„ t/w* y ^^fii # y t — t L-cte^y^^T 1 

.■•*fcliPLA#Wlcjf4t^..* bm, B^«?tt^y ^-£ LTfiTK^T 

20 ^14*° y ^-^^-igtt* 0 y -7-^i^i,iiMi©iif 

# y f = T = -71^* © BS $ fl^ Sfc5-t !7A^;^^y7 

* /i/ ffi m * s £ *° y ^ * r- at m tf e> n % # ih # y r )v * u s ? y 

25 y !7i»*^/Wy7*/V^£l Omo 1 %^ ±*1^ Lfc P E T ^^f* 

l ^ „ £ # y v - £ l t \t p l a m ifi * «f e> n s . 

# y u.>rjK lit Lfc&©"*aon4, siSMifc, s;&Anite 

-e & 5 ^ £ ^ # £ u tc tz L % Hi & # Hi! $ ft fc # a ft # y ^ - 
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ov^T 7 ^fe^It (T.) h 5 VM4 t'TJ y \ ft-fbfig '*> 5 fi-ffo 

5tjKJJ^-Tn^©jHi-ft5S:3tx.5fcfe s ft * *1 ft 3* tt & £ £-ffc; £ * 5 
inttscx-fes. rrt-Itt«iiti4, ft©«ilt«i*^©fi * 

J: U L < tt 2 0 MR%U±X'h 5. 7b 7c L ^ Sfife^©^*^ 
15 #Kr4f5i*AEfcfc±0A*-e#fc<fcS.;fci{>5 0 fi ft % « T t *- 
5rt^»tLv\ £7c, 01*. KM 3; J; 9 * I* * <fc -f <5 * fc tt * 
^{wft^^cs^^^flSv^/SS^-ftS: L J> tc £> , ^^^o-^W^fii ?> 
. £ L < fi 3 0 fi 4 % £1 T T' fc 5 „ 

tffeo#©fPfl|^!IIC5 0 *yv-7 n ^ f& jj£ © $i $r ® * T EMT*Hf* 

25 £ omfe&'pti: <H5 # sf^i-cfT w -a-tt 150 omu±<D$ s k> 
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5 o U ti u , ■ % *° y -r - £ m * L fc BR fc % & fc- * v> m £ * ft o fc 

ttl~100nm N ±5jfH<tt20~80nmTi)5,,'' 
£tc, ft >f ^©Mtf feo#tt % ± 5 -r 

5 fcfr*>,iffl;£bfcftK*>fi'|cov*Tia&r£fcfi£(fl#) £ £ fc 0 

y ©®«4r s , t Us-tottft*«a«(s, + s, + - + s.) 

it5, £/c, H CiBSt s ({B&) CDffiffi fc Itcf ^^Slf 

*ofct>0*-t©ft K^W ^©ffi8fH3*^i-5 0 lieOnm 
©ftK^-f^©flft#3 5 0fl.&3ift£S3.6 4 XI 0 6 n m 2 .© B# © , 
10 rtt©®^lt^fi(3. 14X30nmX30nmX350)/(3. 

6 4 X 1 0 6 n m 2 ) X 1 0 0 % = 2 7 . 2 % fc ft 5 . ® $ ffc $ « JJ ^ 

— t n mm*? ©i^^tftic^ts^t'f x©s .k* ^<D{$m#m 

fc tS =§ U r tu # *: # v N ft K X-T > ric^a* , -f / 7 7 4 /< - fc L fc H$ fc 
£ft©teStfcaf1-5#-5-as*#v*;:fcfc;£5 D *|8?| Ot« y -7-7 o >f 

15 Ef> © ft k * <4 > t4 , m.mitm ©6 o % et± © & k ^ -r y ^ u& x* 1 

~.l 50nmO«Bt*5:tiJSST?ife5, £ *l fi » t;7,7-f/<- 
fc LfcBgfc, {5 A/fc©i£8£#ta$ilL@ 1 50nm^Ta^«t/j;^ 
SBV^-fy7 r ^^-i:T-^5rfc^S!*-r5 1 b©T*fc5 0 £ 7c , ft 
y © ffi $ tfc * # ft ^ # # , £ <3 ft K y © £€1 # /h $ v.> $ # fc m 

20 tLt^5:H5&S L<, ® $ Jfc ^ 1? 6 0 % £t ± © ft K * J y * , K 
=ST"1~1 00nmC|IHfc5t»Hl\ iff & 1 ~ 1 OOn m © $g 
m © ft K * << y © ffiSTtb *s , i£ L < fi 7 5 % ± , J: ?) # 4 L ■< tt 
9 0%, $ fc & * L < tt 9 5 % ± , tfc»SL<te9 8%»±ffe 
5. I^fil fc s ifiaifc*T?6 0%K±Oft K^-f y^ilil~8 Onm© 

25 «Hln*)5 r 4 ##*-Lvn. iO.ffSKU, EHit^T* 7 5 % J^±o 
ft Y * 4 1/ 1fi%'&\ ~ % 0 nm©^fflF*J-efc5 6 

* tz. , ft k > j y © n;^ e> o & © t> 5 - o © « m a* ft K^^ni 

^ 2* 3 OnmOBKAS&h'M^iO S 'ffi tt$T*&5„ -h i& © J: ? fc , 
ft K> ^fcol^-cM^fc fc 0 n m©«fcK 
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© £ ft & & K * ^ ^ ifiLS SS 3 0 nmCltASl K * >f V © ® fct 

its. ifttt* «*£*©¥#«* fc5iMi*'i>ii:&tt5£~©tf bo 

# © * + ft Kl St -T 5 /< 7 ^ - # T* 5 , £ ©,® ^ tb * & * ^ B if « b 
5 o # # /h $ V^ r. t * it * t T ^ 5 o itS SI fl s 30nm©6 

tA5l K ^ ^ ^ © B5?l it 6 0.%£llTi35:H5Jf4 L l> . J; t) 

# $ t < tt 7 0 % & ± % $bt»4L<tt7 5 % UA ± 't? 5 . . 
£*Jh©<k 5 y -9"-T n -Y gUiltirBo 4> T* © Sr K> 4 ^©1^ Xjs 

10 fc©8^«ia©i&fr5fe£te©£a»&**^;frfa©>fc>I* fe/jN* i # 

fa © ± m & a* „ (teff ©*t ^-^i-^t < 

ift5. r©fc#>, #*W©# y ^-T n ^JfcJi© 1 
syoKTitSr^UK, J: >9 £f ;£ L < fi 5 % « T , * b » * 

15 L< f±3%J^T"C&5> 0 

* 7c , *||C*l7-7M «*& f± 3&S 1 . OcN/dtexK 
_h , #g£# 2 5 %«JtT*fc 5 t s *8*. «fi»fc$©I@-T?© 

2&33©38&**'S0;h,4*© F-7 7*;Hi'>*< »* LV^ e 3£ft«:J; V £r£ L 
< f4 2 . 5cN/dtex£i±, S & t»* L< (4 3 c N/ d't e x £1 

20 if ?K y -e-T d >T ttfti©ftjft;kl|Xffi* (Boiliing water 

shrinkage) f± 2 5 % ^ T t? h 2> t , i» © * ffi *&«/© » © © ^fr 

£ < LV^ 0 «fc I? £f * L < f± 1 5 %&>TX~lb 

25 -TP^ftt^K^O*'!) fc*4*H i "TIB 

IB L , *tt»^©#'9^-"*r*«tB.Ufc«:fB*'a'*iU*:ffe, ^ 1W 
7 t 4 * — & # 7 ± ;Wb £ fc ¥fWmm *r » 5 i £ # T ft 5 . * w 
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tt 3 E © 11 toSi^^^Il-iS - £ # T # 3 „ r. fti fc J: 9 ti 
M# kLX (DMm&fe&Zm L < ft -hi" 5:H5tl5CT?fe5. * 

io 7 i*j± $ * § r * t ^riffe s o 

*5.<KII89APX*T?*)ixtf % .*ttttOi i 6ai-CS> 5 Crimp Rigidity-fit ( C 
R«) *5 2 0 %Sk±Xh Z> r. <h * LV> 0 Sfc, •M»*^ = 7J? 

* v h*ni** t a 5 «/ 2 5 mm&ji-r-fc 

15 5:i«s#4uv\. ^ < k ^ ^ ^ k & 5 tt {i & & ®s m -a- * 

» tt 1 om / 2 5mmei±-e*>5£i:#*f*ui^. cr«ii- jk-k *# *§ 

'fc £ 9 PS"TteT*> 5. C Rflt & 2 0 %ui_h 1 1- 5 m tt, t-^-n 
20 t(#!JT-oi*-70) t^ittsr tia Di^-et 5. s b 

|r.C R 4t & |fr± £ * 5 * tt, 'fc a*©* »<fb# 5. 

mmmm& j $>^T v i* an 5 m/ 2 5 mm 

»± <t 1" 5 ©tts iI#48ioat^7 -f - K##© 

25 f--T K^-flr-f K fc 5 vn ttffl«C?««*^* tt, JU; <9 -g- ;b * 5 

tf y ^-©fcttttflf^tt 2 $> 5 v LfcBR-offtiDUg 

. #g * 5 % SK ± £ 1" 5 - ft * fc <t 9 , »* ft 1 0 / 2 5 m m £i _t & 
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Lit 7$ V n y( » f± , 

fc s # y "v-Wi 7 *r#l£ t fc»**sb**s AS 

88* fc5 J: 5 9 - <» VkfclS & O M £ » fiH t? fc 5 „ 

■e # 5 . 

10 MJI4'^l:J:ot*ltlt^#i:t5:ii^t5,:M:J:^ ■ 
5. 

15 7 >f /<-ftt5 W-to&^ttl- / 77^ /<--fbl!i i !) f l< 5fc*flli§# 
&ffl£ftl^5<t, UbClSl^^tf SOffcS, r©£?4ftiL 

yffjt&tttft i, Tift* Sfctt ft rjii>fe»ffligtiT 
■7-^n^T-/77^ X-ftft trflsfti- Si:, t^nyt;77.^^l 

r- y ^ 7 y< - m * © ^ > f y y * * <e k a ± t # 5 © -e & 5 . 

T'f'^ft^ff^bftS^iti «&©*&]!£*> fe 4 5 ©£JB*l«*li 
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^ <D ffi H# O -TA n ^ • -7" / 7r^^*-©»*85fcJEtttr«»tt^lft±T? 
#5. GfcrfU ▼-T n>f*ll + >fn * ©£**#ft 

-/PP«S^i*ti 4 -7- -Y n y {ffl » §L ik , #*tt#i«v^ ppiffl 
15 * LV^ 0 

n o^u-7-7d^ ssig « , / 7 t << * -wim ft t l x n tt-Q 

*!)7-7n-fiii: LTUItfcS. 0jx.tfP L Afct'f d l'^* 
j'x^f/i'isty'tYX.-eJS-tdftStSi:, PLAO^^tfcSI 

tt^aSrgfe#i-5- t *s-C#5. £ £> # !J * ^ v ^ (SIT. PS« 

25 ^f^tt/f^XtJS-|C^ft$t5i, PPOX,fetfc5|6lit 
5 £ t J5 S T * 5. 

i 
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«!t!5. *fc**k *ifsf^tt> ^fP78S, ft 

7jf y -v-r d HM0«»ri&«:3iia!ft?*lRtt (tem) ftlRL,* it 

iotSfiit5rH5»t LVn 0 ft jo, 6-272114 

15. it 5 ^ t ttHliT'fe 5 0 

r. ©fcfe, r«» tHaiS£4$^##]ft: l o o ^&Jb©»Jk£»[««:ffl^ 

20 -tt'twy hi LTBI*Kflt»Lttfi<, » 5 V^ f± , Sfftftffi-CiW* 

^ittiva, fcsvMi, -&#**pfflailc*©$ft , i 3 *»&#*&i _ 3U- 

W SB fi £ a* * * y =L-G$)$:tS (D 4 o%^Ti:t5r K\ is a? © t9»r 
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* # y 7 K $ © f & to m t 5 ^ t » T? # 5 . * s a 
^^^<-#^tba<73i!i:l±lffll^&M^-ti:2>r < hT% a $t & © & 

g<L,'ft#y-9 , '-©??»£&*li*(1 _ 5-i:a s T?t5. Anx-c, a$i£ 

^^14^- 1 u -c # a & an * # v ^ — r±-t ©a-^fcata* h — ast-BS 

*tte#]B< U-^-Tv^dS', .LIE© £ 5 4»«l*W«rlH< tSftfffci 

tt is. l&*iaST© = ^- h^«>ySrSttfcx ^ y 7° 7* u ^ K ( K 7 >f 
K ) |-fT?i^(Ml, £AT©:£&*:fflV % 3z:£t>«rf£-C*>5. • 
•ffcfr^ 7* v v Ki"5 # U u y > fcttilcW-** J: tf&8& t, 

7* v ^ K W.o * * tt 5 ~ 2 0 k g fc.tSl'i'-e, 7*uvKaESr*5'<< 
JpBLoo, / vy K©^$?riif 5 ^ ^ Lt, ^ © 7* V 

y Kflf 7* \> -y K $ ftfc^ v y h &Jfili§i«l^iife U gl/KH 
-its. ::t\ -*fcjf ffl-a«[||*fflv>Ta»L-c t>ftv^ L % JfeSV\ 
teitiitf ]) -7- fciEf-^/-? y * fcjf A t f^^-Uta^^lcii LIS LT 
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tL-k.. »*K:tettaA#y^-©s»*fc»fwu y^ . 

5 fciBa* p fe Bfcffl-f 5 * -c©R#ra r± 3 o it5:^# 

* fc , A # y - & y XT? i$ -#fc $ * 5 * 14 # !> ▼ - © 

^ -©«.*#*>*-(?'« ft J* XT?£«c£iBr5 r i'ttSI L V v „ 

^©fcfe, -^-©teSttSrfciifci- 5iH5^t LV^ 

n ©fclt>©»*© — o 5 * (SPt) -C&5 8 SP 

^tt/y? * ^ * ?mmn&M. i s 9 ^-*j<gf\LW,mztix\->z, 0 ' 2 

20 0©#!W-©SPte©iiJ&Sl~9 (Mj/m 3 ) ,/2 -efe5<b. # ta 2# 

< # * L V> . XL tf N 6 t P E T S P m © % * s 6 (MJ/m 3 ) 1/2 @ 
^T?&t)$f*L^^J-efe-5^, N6 f: PEttSPfOiiJJl 1 (MJ/ 
m 3 ) 1/2 m«T'*> 9#*L<fcV*0»l£LT¥tfS>*lS. h km* © 

25 #fi*^tt»^#J©#ffl#^ ± 5 ^ y "^--RI±©«!fiittS: *> = ^ 

gkw tammm iiv<fcMoi 4 if w sn« t» •?©»*** a t ^ & £ 

&fc < v>7t ©S^b^S» b^-f- < , *fc» fls L' 
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5 &j£#©m#iHb^ii^1- < s ^-y 7 7 w '<--fb©*j£a»& tt#* t 
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j& * # y ▼ - # ® # # ^ it © , p & a» e> # y ▼ - *• st m l £ it & .ic * 

% < » ^ — ffiftBbtt t '<y * J # * £ L fc ■> , ^!)-?-7o^ 
* E © T ft J&te J: 3 A * * ft # # £ L r * © * flu St # « £ * S'lf 
*&*^©t©^^|g^^5#-a-/55*)S. r © «fc 5 feBBSrlaia 

25 .rsfcfe, pA^5>etai-5»©x p ^tlis £ # y ▼ - £ ©^©^ m.t& 

fj&O. 2MP ajJUTttSr t*SJfS U>„ ^rT% P&TL^i^y 
t- £ © W©»»rJt&^ fi^-^^tf 7 (WBrJS* (dyne./ 
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m) T?fc5. *fcP = ( 8 L i) Q / )t R 4 ) tMv tj f± *° U ^ - «i ft 

(po i.se) s QttBtWS (cmVsec) s * fi R ^ T* fo 5 o 
4 fc s CGSlfilCl dyne/cm ! ilS IllilTttO, 1 P a 

5 il?!?©# y x^r^O^^^t fctt 5^Hi$fe*T-«> p^TLHir^y 

▼-^©inoiriffjfc****^^ # y ^-rn^r 

10 JJ 3. #»J£#*0 . 2MP aP^TttSi, 

£ ^ # < ^sr iiaot^7^5f A 5 ilP^^v & # * 5, * te # 

tbtlS^i^bfft it)#*U'<r±0. IMPa 

»Ttfe5. -«KiJ»»r*A * J: D * § < 1~ 5 fctt, R & 8t ffl ?L4£ «r * 

. left 5 r £: b , P &5fcffl?Li 0 ±§PKi. P ^etfflTL J: 0 7LS*r/h$ < 

20 n-f IHli«rSfc*»!:»il**T»#, *©*»«©!§&-(?*> 3 
( u % ) ^1 5%K7it^5:H»bjf JLV\ 
iiBLfcJ: o fc A #|§IE ^ 5-t- / -fr-f XT'*&-^ic<ti L 7c # D -v 

-rn>r*fl?»«>*i-5IRi-f±, p^et£tlB#©ifiif^^©tt]S!l^a^-e 

*Oft;!f&#t^;i5r<t^#*LV^ il&©^y^*x^© 
25 ^Hlig&*-ef±; #{416i&Sr»^57t©?&SItt^^^-^«lT-fe 5. L2>> 
L , *»9J-etf^ -T / S-yf X-dS-^-IR^ LfcTK y t-T n W tt # AT fc. 
*5fe£*»»&lEtti?*>3fc*s P&a> feSbffi L fc AH?: ft SI B.-flS 

$ * 5 r. t L VV a &TB5A»& Lt, 1~ 

1 5 c mtfft 5iT*fo 5, R ^TiB-36»6»*PII*6*t?©EI«*r 1 c mfil± 
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^tfejxS-i:/!^^* *fcs l 5 cmEITt L "C it fc H 

&mm.& (pAti:taiB + *»©*iBa*) y 

10 -©»£ (Tm) + 80tKTit5^ *° y ^-©*fc###«lfBI * ft 
#!)-7^7D.f li^©i K ^ >©#¥*&£& &/h $ < "t&MAt* 

hn. ffi&mux-fD K7 y y fiasvMa am*, t < , 1 o o sn±t ■ 

fc##£L^. *7t, r©fc*. iSi & & * £ fr 5 r. £ # # *- U . 

5©-e#*LV^. * 7t ^ # y t-T n >r #p k: ttjsit an x$ ©•* *n x t> 
20 y ▼-©Mjft) - 3 o t;) fejB^.*'v * 5 mss-r a t s 

*i»5i,»T©i430T?*>5. 

TIE (1) ~ (3) C*ttS«St5ri:l:«F»i:t5#yv-7D>f 
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M,®M&# V T y ^-0»jfei»fe - 2 0 ~ + 2 
5 0t©$&|g-T?fc5 o 

y a - © w 3ft ft © 2 0-4 o % t* fe s r. t # u * L V* „ 

# 5 10 0 ;7J Si. _h "C <5 ' £ # s £f LV\ 
10 * fc % f?7'7'i'yK*lv^i* < ^ ^ ? h ©*£gfcl!fr l" ^ K* 

K5>f K^vy. h Sr»»«Pfc 5 , y ^ 

IttlHT-oyvyFlilltStlU, TIB (4) ~ (6) © 

15 - I6©^i!!^*^fe : 

(4)II4 J T'©ig)!?lt*°JJ7-.©7*l/y Ktt = 1 0-5 olf%, 
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20 #Jb© J: 5 ft# y tt**s J:tfJg# 

*ft©*afts«rfr 5 - £ l^^imittn.nioD-^ Xt^-i;^ 
ft L , L t> * & © /h $ ft # y v - T a W $ % & # 5 ^ £ £ rT m fc 1" 5 
fc0tJi)5, roiptLtl fp] * & © 'h * ft *° y ▼ — T o 
$S*t&iifrI2ft tt5:fe, Jfe 5 E&ri5 X*ft < © if ©Blffln.Sr 

T 4 >\ - ^ jg# *5 «fc 31 -f 5 £ # *U T rT IS £ ft o 7t fc J?) N §1 o 
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10 J: &©R*#*©SR*W*tt# y v-fltff* Lv>„ 

20lt%/liratl±it5rit, 4itta<t/77^^-*^» 
15 ' & # 5 r t ifi X' % 5 e 

£> $ fefc/ -J* — #©■*"./ 77^ £ * Sfcfcfctt, 

20 a,- y -T-fcsm l % *o«»fejifct;7r'^-t-i 
■7-y 7 r-f ©m a* i m iaT*nd»**48 ^ t«S"T? 

iS v^MSrffl ^ 5 <b , f / 7 r <i * — © 3 0 0 n m £k T 

25 £-c#& 1 1 i>*fm-vbz>o 

M ©atlg£fa-h L#5#>Sf© £ t v\ Wx-tfRgau {fcmftL 8 
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y a - ^ # y - *y v = - y *y( /u % m.W £ •& -5 - t & t # „ ' & j& S 
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y -?~%$f&mziii- ; ^-fcswt^y =f^-«r* 
20 iw«5t; 77^^i^*^^i Lfc*«/«s«^w y y k 7 
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*$^Otl/iI/W 7*!JH , 77'f *—tt. 1 &7C©7 7 /<- 
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CLAIMS 

1. An aggregate of nanofibers made of a thermoplastic polymer, wherein single fiber 
fineness by number average is in a range from 1 x 10~ 7 to 2 x 10" 4 dtex and 60%, in fineness ratio, 

5 or more of single fibers are in a range from 1 * 10" 7 to 2 x 10" 4 dtex in single fiber fineness. 

2. The aggregate of nanofibers according to claim 1, having a morphology like filament- 
yarn and/or a morphology like spun yarn. 

10 3. The aggregate of nanofibers according to claim 1, wherein the single fiber fineness by 

number average is in a range from 1 x 10' 7 to 1 x 10 4 dtex and 60%, in fineness ratio, or more of 
single fibers are in a range from 1 x I0" 7 to 1 x 10 4 dtex in single fiber fineness. 

4. The aggregate of nanofibers according to claim 1, wherein 50%, in fineness ratio, or 
15 more of single fibers that constitute the aggregate of nanofibers are in a section having a width 

of 30 nm in diameter of the single fibers. 

5. The aggregate of nanofibers according to claim 1, wherein the thermoplastic polymer 
comprises a polymer made through polycondensation. 

20 • 

6. The aggregate of nanofibers according to claim 1, wherein the thermoplastic polymer 
has a melting point of 160°C or higher. 

7. The aggregate of nanofibers according to claim 1, wherein the thermoplastic polymer 
25 comprises one selected from among polyester, polyamide and polyolefin. 



higher. 



8. The aggregate of nanofibers according to claim 1, that has a strength of 1 cN/dtex or 
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9. The aggregate of nanofibers according to claim 1, that has a ratio of moisture 
adsorption of 4% or higher. 

10. The aggregate of nanofibers according to claim 1, that has a rate of elongation at 
absorbing water of 5% or higher in the longitudinal direction of the yarn. 

11. The aggregate of nanofibers according to claim 1, that contains a functional chemical 

agent. 

12. A fibrous material that includes the aggregate of nanofibers according to claim 1 . 

13. The fibrous material according to claim 12, wherein mass per unit area of the fiber is 
in a range from.20 to 2000 g/m 2 . 

14. The fibrous material according to claim 12, wherein the aggregate of nanofibers is 
encapsulated in a hollow space of a hollow fiber. 

15. The fibrous material according to claim 14, wherein the hollow fiber has multitude of 
pores measuring 100 nm or less in diameter in the longitudinal direction. 

16. The fibrous material according to claim 12, that contains a functional chemical agent. 

17. The fibrous material according to claim 12, wherein the fibrous material is selected 
from among yarns, a wad of cut fibers, package, woven fabric, knitted fabric, felt, nonwoven 
fabric, synthetic leather and sheet. 

18. The fibrous material according to 17, wherein the fibrous material is a laminated 
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ncmwoven fabric made by stacking a sheet of nonwoven fabric that includes the aggregate of 
nanofibers and a sheet of other nonwoven fabric. 

19. The fibrous material according to claim 12, wherein the fibrous material is a fibrous 
article selected from among clothing, clothing materials, products fox interior, products for vehicle 
interior, livingwares, environment-related materials, industrial materials, IT components and 
medical devices. 

20. A liquid containing the aggregate of nanofibers according to claim 1 dispersed therein. 

21 . A polymer alloy fiber that has islands-in-sea structure consisting of two or more kinds 
of organic polymers of different levels of solubility, wherein the island component is made of a 
low solubility polymer and the sea component is made of a high solubility polymer, while the 
diameter of the island domains by number average is in a range from 1 to 150 nm, 60% or more 
of the island domains in area ratio have sizes in a range from 1 to 150 nm in diameter, and the 
island components are dispersed in linear configuration. 

22. The polymer alloy fiber according to claim 21, wherein the diameter of the island 
domains by number average is in a range from 1 to 100 nm and 60%, in area ratio, or more of the 
island domains are in a range from 1 to 100 nm in diameter of the island domains. 

23. The polymer alloy fiber according to claim 21, wherein, among the island domains 
included in the polymer alloy fiber, 60%, in area ratio, or more of the island domains are in a 
section having a width of 30 nm in diameter of the island domains. 

24. The polymer alloy fiber according to claim 21, wherein the content of the island 
component is in a range from 10 to 30% by weight of the entire fiber. 
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25. The polymer alloy fiber according to claim 21, wherein the sea component is made of 
a polymer that is highly soluble to an aqueous alkaline solution or hot water. 



26. The polymer alloy fiber according to claim 21, wherein the island component has a 
5 melting point of 1 60 °C or higher. 

27. A polymer alloy fiber that is a conjugated fiber comprising the polymer alloy 
according to claim 21 and another polymer that are conjugated together. 

10 28. The polymer alloy fiber according to claim 21, wherein the value of CR that is a 

measure of crimping characteristic is 20% or more, or the number of crimps is five per 25 mm or 
more. 

29. The polymer alloy fiber according to claim 21, that has Uster unevenness is 5% or 

15 less. 

30. The polymer alloy fiber according to claim 21, that has a strength of 1.0 cN/dtex or 

higher. 

2 0 3 1 . A fibrous material that includes the polymer alloy fiber according to claim 2 1 . 

32. The fibrous material according to claim 31, wherein the fibrous material is selected 
from among yarns, a wad of cut fibers, package, woven fabric, knitted fabric, felt, nonwoven 
fabric, synthetic leather and sheet. 

25 

33. The fibrous material according to claim 31, that includes the polymer alloy fibers and 
other fibers. 
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34. The fibrous material according to claim 31, wherein the fibrous material is a fibrous 
article selected from among clothing, clothing materials, products for interior, products for vehicle 
interior, livingwares, environment-related materials, industrial materials, IT components and 
medical devices. 

5 

35. A method for manufacturing a polymer alloy fiber through melt spinning of a 
polymer alloy that is made by melt blending of a low solubility polymer and a high solubility 
polymer, wherein the following conditions (1) to (3) are satisfied: 

(1) the low solubility polymer and the high solubility polymer that have been weighed 
10 independently are fed separately into a kneader and are blended under molten condition; 

(2) the content of the low solubility polymer in the polymer alloy is in a range from 10 to 50% by 
weight; and 

(3) the melt viscosity of the high solubility polymer is 100 Pa * s or lower, or difference in melting 
point between the high solubility polymer and the low solubility polymer is in a range from -20 to 

15 +20°C. 

36. The method for manufacturing a polymer alloy fiber according to claim 35, wherein 
melt blending is carried out in a twin-screw extrusion-kneader and length of a kneading section of 
the twin-screw extrusion-kneader is from 20 to 40% of the effective length of a screw. 

20 

37. The method for manufacturing a polymer alloy fiber according to claim 35, wherein 
melt blending is carried out in a static mixer and the number of splits carried out in the static 
mixer is 100 x 10 4 or more. 

25 38. The method for manufacturing a polymer alloy fiber according to claim 35, wherein 

shear stress generated between a spinneret orifice wall and the polymer by the melt spinning 
operation is 0.2 MPa or less. 
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39. A polymer alloy pellet that has islands-in-sea structure comprising two kinds of 
organic polymers of different levels of solubility, wherein the island component is made of a low 
solubility polymer and the sea component is made of a high solubility polymer, while melt 
viscosity of the high solubility polymer is 100 Pa*s or lower, or difference in melting point 
between the high solubility polymer and the low solubility polymer is in a range from -20 to 
+20°C. 

40. An organic/inorganic hybrid fiber that includes the aggregate of nanofibers according 
to claim 1 in a proportion of 5 to 95% by weight, wherein at least part of the inorganic material 
exists within the aggregate of nanofibers. 

41. A fibrous material that includes the organic/inorganic hybrid fiber according to claim 

40. 

42. A method for manufacturing the organic/inorganic hybrid fiber according to claim 40, 
wherein the aggregate of nanofibers is impregnated with an inorganic monomer and subsequently 
the inorganic monomer is polymerized. 

43. A method for manufacturing the fibrous material according to claim 41, wherein the 
fibrous material that includes the aggregate of nanofibers is impregnated with an inorganic 
monomer and subsequently the inorganic monomer is polymerized. 

44. A method for manufacturing a hybrid fiber, wherein the aggregate of nanofibers 
according to claim 1 is impregnated with an organic monomer and subsequently the organic 
monomer is polymerized. 

45. A method for manufacturing a fibrous material, wherein the fibrous material 
according to claim 12 is impregnated with an organic monomer and subsequently the organic 



monomer is polymerized. 

46. A porous fiber wherein 90% by weight or more of the composition consists of an 
inorganic material, while multitude of pores are provided in the longitudinal direction and mean 

5 pore diameter of the pores in the cross section in the minor axis direction is in a range from 1 to 
100 nm. 

47. A fibrous material that includes the porous fibers according to claim 46. 

10 48. A method for manufacturing the porous fiber according to claim 46, wherein 

nanofibers are removed from the organic/inorganic hybrid fiber, that is made by impregnating the 
aggregate of nanofibers with an inorganic monomer and subsequently polymerizing the inorganic 
monomer, thereby to obtain the porous fiber. 

15 49. A method for manufacturing a fibrous material according to claim 47, wherein 

nanofibers are removed from a material that includes the organic/inorganic hybrid fiber, which is 
made by impregnating the fibrous material that includes the aggregate of nanofibers with an 
inorganic monomer and then polymerizing the inorganic monomer, thereby to obtain the fibrous 
material. 

20 

50. A method for manufacturing an nonwoven fabric, wherein the polymer alloy fiber 
according to claim 21 is cut into fiber chips 10 mm or less in length, then the high solubility 
polymer is dissolved and then the fibers are assembled into a sheet without drying. 

25 51. A method for manufacturing a nonwoven fabric wherein, after forming a nonwoven 

fabric or a felt that includes the polymer alloy fiber according to claim 21, the nonwoven fabric or 
the felt and a base fabric made of a low solubility polymer are bonded together, and then the high 
solubility polymer is dissolved. 
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